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Employment status, residential and workplace food environments: associations with 
women’s eating behaviours 
 
ABSTRACT 
There remains a lack of consistent evidence linking food environments with eating 
behaviours.  Studies to date have largely ignored the way different individuals interact with 
their local food environment and have primarily focussed on exposures within the residential 
neighbourhood without consideration of exposures around the workplace, for example. In this 
study we firstly examine whether associations between the residential food environment and 
eating behaviours differ by employment status and, secondly, whether food environments 
near employed women’s workplaces are more strongly associated with dietary behaviours 
than food environments near home. Employment status did not modify the associations 
between residential food environments and eating behaviours, however results showed that 
having access to healthy foods near the workplace was associated with healthier food 
consumption. Policies focused on supportive environments should consider commercial areas 
as well as residential neighbourhoods. 
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BACKGROUND 
In order to address current population epidemics of obesity and poor nutrition, a better 
understanding of factors which influence eating behaviours is required. Within Australia, 
68% of males and 55% of females are overweight or obese (Australian Bureau of Statistics, 
2010).  Unhealthy eating is a key factor linked to obesity, as well as to a range of other health 
conditions. Currently it is estimated that only 48.3% of Australians adults meet the guideline 
for daily fruit intake (two serves) and only 8.3% meet the guideline for daily vegetable intake 
(five serves) (Australian Bureau of Statistics, 2012), whilst, on average, $30.50 per week is 
spent on fast food and takeaway meals (Australian Bureau of Statistics, 2011). These intake 
patterns are likely to place many adults at risk of obesity and other chronic diseases (Mesas et 
al., 2012; World Health Organization (WHO), 2003).  
 
The opportunities the environment provides to purchase both healthy and unhealthy food are 
suggested to comprise an important influence on food choices (Brug, 2008). Specifically, the 
presence of stores selling fruits and vegetables (e.g. supermarkets and greengrocers) in 
residential neighbourhoods has been linked to increased healthier eating (Moore et al., 2008; 
Zenk et al., 2009) whilst greater access to fast food restaurants is reported to be associated 
with increased fast food consumption (Li et al., 2009; Moore et al., 2009). Substantial 
resources have been invested in attempts to both improve healthy food access and reduce 
unhealthy food sources within communities. Environmental interventions, such as new 
supermarket developments, zoning policies governing food retail locations (e.g. restrictions 
on the placement of fast food outlets near schools), or subsidies for food providers to supply 
healthier food items, are widely advocated as potential contributions to addressing the 
epidemics of obesity and poor nutrition in developed countries (Donovan et al., 2011; 
National Preventative Health Taskforce, 2009; Caraher et al., 2013). Such interventions are 
appealing, due to their potential for broad reach and because they are seen as an efficient 
means of targeting at-risk groups (and thus may help address inequalities). However, such 
initiatives are costly, time-intensive, and challenging to implement. Moreover, efforts to 
advocate for such changes are currently hindered by a lack of robust evidence on the links 
between the presence of such environmental features in the residential neighbourhood and 
eating behaviours (and related health outcomes). Whilst some studies detailed above have 
demonstrated such links, recent review articles highlight that many studies have also reported 
null or negative findings adding complexity to the interpretation of the environment-eating 
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behaviour relationship (Caspi et al., 2012; Giskes et al., 2011; Ni Mhurchu et al., In press). 
For example, Pearce and colleagues (2008) did not find associations between supermarket 
access and fruit and vegetable consumption whilst Turrell and Giskes (2008) reported that 
access to takeaway shops was largely unrelated to takeaway food purchasing. 
 
To date, research attempting to investigate environmental influences on eating behaviours has 
largely ignored the way different individuals interact with the local food environment, and 
this may have contributed to the variability in findings across existing studies.  Most studies 
in this field have measured the availability of stores in a prescribed geographic area and some 
have included relatively crude measures of accessibility based on the distance between the 
home address of an individual and a store address (Penchansky and Thomas, 1981; Caspi et 
al., 2012).  These measures assume that all individuals with equivocal environmental 
exposures interact with their environment similarly and that when a store is available it is 
equally accessible to all. Thus no consideration is given to how different people may utilise 
environmental features in different ways. It is plausible that the influence of an individual’s 
residential neighbourhood on their eating behaviours is likely to be determined by how much 
time an individual spends at or near their home. Indeed, it has been demonstrated that people 
not in the workforce spend less time outside of their residential neighbourhood (Zenk et al., 
2011)  (i.e. have a more localised activity space (Thornton et al., 2011)) and thus the 
residential food environment may be more influential on diet amongst these people. 
Alternatively, those employed may rely more on food stores more convenient to, or en route 
to, their place of employment as this may be where they conduct the majority of their food 
shopping (Kerr et al., 2012). 
 
An additional issue with regards to exploring relations between the food environment and 
eating behaviours is that studies which explore multiple contexts (e.g. home, work, schools) 
are rare (Zenk et al., 2011; Jeffery et al., 2006). This has likely resulted in a mis-estimation of 
an individual’s daily exposure to food stores. The vast majority of existing studies exploring 
links between food access and eating behaviours have focused solely on the number and type 
of food stores (the community nutrition environment) (Glanz et al., 2005) in neighbourhoods 
around people’s homes (the residential environment) (Charreire et al., 2010; Caspi et al., 
2012; Glanz et al., 2005). However, this is only one locale in which people spend time and 
this approach ignores other environments in which people live their lives. These other 
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environments may have an equally important influence on an individual’s eating habits. 
Despite this acknowledgement, studies that have concurrently investigated both the 
residential and work environments amongst adults are scarce (Jeffery et al., 2006). More 
recently, studies have begun exploring where food purchases take place and broader 
environmental exposures, reporting that a number of food purchases are made outside of 
residential environments  (Zenk et al., 2011; Chaix et al., 2012). Such findings support the 
notion that current food environment measures may be too restrictive; particularly for 
individuals with larger activity spaces. 
 
To advance our knowledge of the importance of the environment in determining health 
behaviours, we need to better understand the relative importance of residential 
neighbourhoods compared to other exposures amongst different individuals. This study has 
two key aims.  The first aim is to explore whether associations between the residential food 
environment and eating behaviours differ by employment status, based on the assumption 
that those currently not in the workforce may have more localised activity spaces. The second 
aim is to investigate the relative importance of the residential and workplace food 
environments for eating behaviours amongst those who are employed.  We test whether or 
not food environments near women’s workplaces are more strongly associated with dietary 
behaviours than food environments near home.  
 
METHODS 
Sample 
This sample of women is drawn from participants in the Socioeconomic Status and Activity 
in Women (SESAW) study (full sampling methods described elsewhere (Ball et al., 2006; 
Thornton et al., 2010)). The SESAW Study was designed to examine individual, social and 
physical environmental factors that influence physical activity and eating habits amongst 
women, exploring socioeconomic inequalities in these behaviours. Approval for SESAW was 
obtained from the Deakin University ethics committee.   
 
Briefly, 45 neighbourhoods (suburbs) of different levels of disadvantage (Socioeconomic 
Index for Areas (SEIFA) Index of Relative Socioeconomic Disadvantage (IRSD) (Australian 
Bureau of Statistics, 2003)) were selected from within Melbourne, Australia. Within these, 
women were recruited from the Australian electoral roll (voting is compulsory for all 
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Australian adults) using a stratified random sampling procedure. In 2004, 2400 women aged 
18-65 years were posted a survey assessing dietary behaviours and their determinants. A total 
of 1136 women responded (50% response rate, excluding from the denominator 127 women 
whose surveys were returned to sender unopened and therefore could not be contacted by 
mail). A second independent sample that was mutually exclusive of participants from the first 
sample was drawn in the same manner for a separate physical activity survey. All participants 
completing that survey were asked if they were willing to complete a further survey, and 
those agreeing were posted the dietary survey. Initial surveys were posted in March 2004 and 
the second phase was initiated between April and June. This second phase resulted in an 
additional 444 diet surveys (42% of those completing the original physical activity survey 
and 19% of all women contacted for the physical activity survey).  Excluding data from 25 
women who had moved/were ineligible, the final sample size was 1555 and information on 
their characteristics is included in Table 1. 
 
Eating behaviours 
Fruit and vegetable intakes were assessed separately by asking ‘How many servings of 
[fruit/vegetables] do you usually eat each day?’ (examples of typical servings were provided). 
Response options were: ‘none’, ‘1 serving’, ‘2 servings’, ‘3–4 servings’, ‘5 servings or more’. 
For both fruits and vegetables, the final binary outcomes were defined as: 1) less than two 
serves per day; 2) consuming two or more serves per day. Although Australian guidelines 
recommend consuming five servings of vegetables per day, only 5% of our sample consumed 
this amount.   
 
Respondents were also asked how many meals per week they ate from fast-food restaurants 
(e.g. pizza, McDonald’s), with separate questions for within restaurant consumption and 
takeaway (at home, work or study) consumption. Six response categories for each were listed 
ranging from ‘never’ to ‘6-7 meals per week or more.’ Takeaway and restaurant consumption 
were combined to form a binary variable of: 1) infrequent consumption (participants 
responded never consumed, less than one meal per week for either restaurant or takeaway, or 
less than one meal per week for both); and frequent consumption (participants responded at 
least one meal per week for either restaurant or takeaway or both). These categories were 
guided by previous evidence that demonstrates a higher risk of adverse health outcomes 
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amongst frequent fast-food consumers compared to infrequent consumers (Pereira et al., 
2005).   
 
Employment status 
In the SESAW Study, participants were asked about their employment status and response 
categories (in parenthesis) were coded as: 1) full-time employment (full-time); 2) part-time 
employment (part-time); or 3) not employed (retired, unemployed or laid-off, looking for 
work, keeping house and/or raising children full-time, or studying full-time). Due to smaller 
sample numbers amongst those who recorded their work address for the analysis of the 
workplace food environment, women in either full- or part-time employment were combined.  
 
Residential neighbourhood food environment 
Data on locations of greengrocers, major supermarkets and fast-food restaurants in and 
immediately surrounding the 45 neighbourhoods were sourced through extensive searches of 
online telephone directories, local council/government websites and company websites in 
2004. Greengrocers were defined as stores that primarily sold fresh fruit and vegetables. 
Supermarkets were identified as belonging to one of the five large supermarket chains within 
Australia. Nine major fast-food restaurant chains were included: Dominos, Kentucky Fried 
Chicken (KFC), Hungry Jack’s, McDonald’s, Nando’s, Pizza Haven, Pizza Hut, Red Rooster, 
and Subway.   
 
Geocoding of participants and food stores was undertaken using a Geographic Information 
System (ArcView 3.3, ESRI, Redlands, 2002) and overlaid with the road network (VicMap 
Transport v2004, owned and supplied by State of Victoria). Food store access was defined by 
a count of each store type within 0.8 kilometres (km) and 2km of the road network distance 
from each participant’s household which represented distances easily accessed via walking 
and driving and both may have different associations with food consumption outcomes 
(Thornton et al., 2012) 
 
Work address and food environments surrounding these 
All women were asked “If you have a job outside your home, what is the physical address of 
your main workplace?” with full address details to be recorded (street number, street name, 
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suburb) allowing the precise location to be determined and geocoded. Of the 942 women who 
were employed, 355 reported their work address (38%).  
 
As per the residential food environment, food stores within the work address post codes and 
surrounding areas were identified. Once again, 0.8km and 2km road network buffers were 
created around the geocoded work addresses and count of stores within these calculated. 
 
Covariates 
Models were adjusted for a number of covariates that were considered potential confounders. 
These included age, country of birth (Australia; overseas), marital status (married/defacto; 
separated/divorced/never married/widow), presence of children aged 18 years or under in the 
household (yes/no), and highest education level attained (higher degree or degree; trade, 
certificate or year12; less than year 12), suburb-level disadvantage (tertile of the SEIFA 
IRSD). 
 
Statistical analysis 
Descriptive statistics were used to examine key exposure, outcome and confounder variables 
by employment status. For aim one, separate regression models were fitted to examine 
associations of home and workplace food environment exposures with dietary outcomes. To 
assess whether or not associations between the local food environments and dietary 
behaviours differed by employment status, an interaction term for employment status and 
each environmental variable associated with eating behaviours was added to the models. For 
aim two, models were then fitted to the subset of the sample that were employed and 
provided an employment address to test whether associations with dietary behaviours were 
similarly or differentially associated with the food environment around home and around 
work.  All modelling was conducted using generalised estimating equations with an 
exchangeable correlation structure to take into account the clustering of participants within 
suburbs, allowing the estimation of marginal models for the binary outcomes for vegetable, 
fruit and fast food consumption, both with and without adjustment for confounders. Missing 
data on the confounders was omitted prior to fitting the unadjusted models; however sample 
sizes vary slightly for each analytical model due to missing data in the response variable 
considered. All analysis was conducted in 2013 using the STATA statistical software 
package version 12.0 (StataCorp, College Station, TX). 
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RESULTS 
Sample characteristics 
In total, 1555 women residing within 45 suburbs were considered in the first analysis. On 
average, the women were aged approximately 42 years, ranging from 18 to 66 years, with 
those in full-time employment slightly younger on average than those employed either part-
time or not in employment (Table 1). The proportion of respondents that ate at least two 
serves of vegetables or fruit per day, the frequency of fast food consumption, and the 
residential food environment did not differ substantially by employment status. 
 
Associations between the residential food environment and eating behaviours by employment 
status 
Table 2 contains the associations between the food environment variables and eating 
behaviour outcomes (unadjusted), and the interaction between the food environment and 
employment status. Analysis revealed that vegetable intake was positively associated with 
access to greengrocers and supermarkets, with the adjusted odds of eating at least two 
portions of vegetables per day higher for those living within 2km of one or two greengrocers 
(OR 1.66; 95% CI 1.09 – 2.51) or at least three supermarkets (OR 2.27; 95% CI 1.19 – 4.35) 
compared to those who had no access within 2km. In adjusted models, there was no strong 
evidence of associations between the food environment variables and either fruit or fast food 
intake. Further analysis of the associations between vegetable intake and the food 
environment found no strong evidence of interactions between access to food outlets and 
employment status, suggesting that the observed associations did not differ by employment 
status (Table 2). 
 
Relative strength of associations of residential and workplace food environments with eating 
behaviours amongst employed women 
The sample characteristics of the 355 employed women who reported their work address are 
presented in Table 3. The characteristics of these women were mostly comparable to those 
who were employed but did not provide a work address (data not shown), with two 
exceptions. Firstly, a slightly higher percentage of those who reported their work address 
were born in Australia (82% vs 75%) and a higher percentage were from the least 
disadvantage areas (36% vs 32%) while fewer were from the most disadvantaged areas (21% 
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vs. 28%). Importantly, little to no difference was observed between these groups for the 
dietary outcomes or for the residential food environment variables. 
 
Unadjusted analysis was conducted in the first instance due to the reduced sample size (Table 
4). This revealed that the odds of eating at least two portions of vegetables per day was 
positively associated with a higher count of greengrocers and supermarkets within 2km of 
home but not with access to these stores near work. Conversely, the odds of eating at least 
two portions of fruit per day was positively associated with a higher count of supermarkets 
near work but not with supermarket access near home or greengrocer access near both home 
and work. No strong evidence was found of an association between the number of fast food 
outlets within 0.8km or 2km of either work or home and fast food intake. 
 
After adjustment for confounders, having supermarkets within 0.8km of the workplace was 
positively associated with consuming two portions per day of vegetable (OR 1.68; 95% CI 
1.03 – 2.74) and fruit (OR 1.64; 95% CI 1.07 – 2.51), however these outcomes were not 
associated with the presence of a supermarket within 0.8km of home. A higher count of 
supermarkets within 2km of home remained positively associated with consuming two 
portions of vegetable per day while no association was detected for supermarkets within 2km 
of work. Conversely, a higher count of supermarkets within 2km of home was not associated 
with fruit intake; however having more supermarkets within 2km of work remained 
positively associated with consuming two portions of fruit per day and in fact this 
relationship strengthened slightly compared to the unadjusted models.  
 
Since it is feasible that there may be an overlap between the neighbourhood environment 
around work and home as workers may choose to live close to the workplace, a sensitivity 
analysis was conducted by removing those who lived within 1.6km of their workplace (n=29 
for analysis on stores within 0.8km) and those who lived within 4km of their workplace 
(n=67 for analysis on stores within 2km). This ensured that the residential and workplace 
food environments did not overlap. In all cases the direction of relationships observed held 
true, although the strength of the evidence to support an association decreased very slightly in 
some cases (results not shown). However, for fruit intake and the number of supermarkets 
within both 0.8km and 2km of the work place, the observed associations actually 
strengthened further in this subsequent analysis.    
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DISCUSSION 
In this study we firstly investigated whether residential food store access was differentially 
associated with dietary behaviours among women who were and were not employed. 
Contrary to our hypothesis, whilst significant associations between features of the food 
environment and some dietary outcomes were found, none of these differed by employment 
status, suggesting that this was not a factor which modifies home environment-diet 
associations within this sample. Although previous studies have shown that those not in 
employment spend less time outside of their residential neighbourhood (Zenk et al., 2011) we 
do not have data to confirm if this holds true in our sample. However calculations of driving 
distance to work in our sample demonstrated that the median distance between home and 
work was 9.9km (IQR 5.0, 16.1), which lends support to the hypothesis that those in 
employment had a wider activity space than those not employed. Having said that, 91% of 
our sample reported having access to a motor vehicle when required and thus this may 
increase their mobility and activity space, regardless of employment status.  
 
In considering the null findings regarding the influence of employment status on associations 
between the local food environment and eating behaviours, it should be acknowledged that 
employment status is only one of many factors that may affect this relationship. For example, 
some individuals may travel further to food stores that meet their needs (e.g. product variety 
and quality, specific ethnic stores) (Cummins et al., 2008; Handy and Clifton, 2001) whilst 
others experiencing socioeconomic disadvantage may be restricted in where they can shop 
through limited funds or lack of private vehicle access (Zenk et al., 2011; Clifton, 2004). 
Calls for improved conceptual models focussed on understanding the food environment and 
diet have noted the need to consider cultural, social and demographic factors when defining 
local food access (Cummins, 2007b; Caspi et al., 2012). These challenges are not limited to 
studies of food environments and are well recognised in the broader context of 
neighbourhood health research (Chaix et al., 2009; Kwan, 2009). Further work on this topic 
may help provide new insights into which population groups are most dependent on their 
local food environment and help inform appropriate neighbourhood-level interventions 
designed to promote healthier eating for these populations. 
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Our second objective was to explore whether the neighbourhood food environment around 
the home or around the workplace was more strongly associated with dietary outcomes 
amongst those women who were employed. Some evidence was found to suggest that both 
vegetable and fruit intake are greater when these products are accessible within a walkable 
(0.8km) distance from the workplace. At a greater distance (2km), the association between 
access around the workplace and fruit, but not vegetable consumption, remained.  This may 
be because fruits are more commonly purchased as a snack and therefore easier access near a 
workplace may encourage purchasing and consumption during the work day. For the 2km 
buffer, vegetable consumption was only associated with access in the residential food 
environment. Vegetables may be bought in bulk during main shopping trips and thus when 
the stores are not accessed by foot, the purchase of vegetables may be more likely to occur in 
the residential environment, where it is easier and more convenient to transport these items 
home. Fast food consumption was not strongly related to the residential or workplace food 
environment. This is in congruence with previous findings from the US which also found no 
strong association between access around both home and work and fast food consumption 
(Jeffery et al., 2006).   
 
Recent work has identified that a number of dietary behaviours were associated with 
exposures within an individual’s activity-space, but not those within the residential 
neighbourhood, although as the authors acknowledge, individuals may seek out environments 
that provide the foods they want (Zenk et al., 2011). A study in France recently reported that 
only 11.4% participants primarily shopped in a supermarket located within their local 
residential environment (Census Block Group; median population 2425) and less than a third 
of participants reported shopping in their closest supermarket (Chaix et al., 2012). In the U.S., 
an assessment of travel diary data from Atlanta, found food purchasing trips averaged a 
distance between 4.5 miles and 6.3 miles depending on the store type visited (Kerr et al., 
2012). Our own pilot data from 19 individuals living in Melbourne found that of 74 separate 
food purchasing trips to chain supermarkets, only 51% of these occurred within 2km of 
where participants lived (data unpublished).  Collectively, these results support the notion 
that examining only the food environment within residential neighbourhoods may be too 
restrictive.  
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This study is strengthened by the consideration of an individual level factor (employment) 
that may moderate associations with the residential food environment. A second strength was 
the examination of two buffer sizes, which is important given each may indicate a potentially 
different mode of access (0.8km walking; 2km driving) and different distances are known to 
be differently associated with food consumption outcomes (Thornton et al., 2012). The 
sensitivity analysis performed strengthens the inferences made from our findings and 
overcomes potential shortfalls in the data such as the low number of employed women who 
reported their work address and the potential overlap between the residential and workplace 
food environment.  The consideration of both residential and employment environments is an 
advance over the majority of studies in this area. Nonetheless, consistent with calls for 
research to move from a place-based to people-based assessment of exposures (Kwan, 2009), 
future research could examine other locales/activity spaces more broadly than just place of 
employment. An examination of multiple (or personalised) contexts may help to distinguish 
key exposure points for food purchasing behaviours, and the simultaneous inclusion of key 
individual variables can help distinguish how this differs according to personal 
characteristics. A shift towards such data will help move research and policy initiatives away 
from the previously discussed “local trap” (Cummins, 2007a). 
 
Some limitations within our study should be acknowledged. First, eating behaviour data were 
self-reported and hence subject to self-report biases, although validated measures were used. 
Secondly, a limited number of employed respondents reported their specific work address, 
and whilst this limited our statistical power, a comparison to those though who did not report 
their address did not reveal any major source of bias between these two groups. Third, we 
cannot determine temporality or causality based on our cross-sectional study design. Finally, 
like many prior studies, we did not have data on whether or not individuals actually use these 
‘local’ stores and what their purchasing habits are and this is a key area for future research to 
focus.  
 
CONCLUSION 
This study found no evidence that employment status modified the associations between 
residential food environments and eating behaviours. Other factors that modify this 
relationship should be considered in the future. Importantly, our results highlight that having 
access to healthy foods near the workplace may encourage healthier food consumption. 
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Acknowledging the need for confirmation of causality, it may be important for policymakers 
and planners to place an emphasis on creating supportive environments in commercial areas 
as well as residential neighbourhoods. 
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Table 1: Descriptive characteristics by employment status. 
 
Variable All women 
 
(N=1555) 
Employed* 
full-time 
(N=576) 
Employed part-
time 
(N=366) 
Not employed 
 
(N=577) 
Daily vegetable intake 
n (%) 
<2 serves 
≥2 serves 
Missing 
p value1 
 
  
471 (30.29)   
1066 (68.55)   
      18 (1.16)   
 
 
173 (30.03) 
399 (69.27) 
4 (0.69) 
 
 
97 (26.50) 
265 (72.40) 
4 (1.09) 
 
 
189 (32.76) 
382 (66.20) 
6 (1.04) 
0.124 
Daily fruit intake 
n (%) 
< 2 serves 
≥2 serves 
Missing 
p value1 
 
 
608 (39.10)   
932 (59.94)   
15 (0.96)   
 
 
230 (39.93) 
344 (59.72) 
2 (0.35) 
 
 
133 (36.34) 
229 (62.57) 
4 (1.09) 
 
 
234 (40.55) 
336 (58.23) 
7 (1.21) 
0.408 
Weekly fast food intake 
n (%) 
Infrequent (<1 per week) 
Frequent (≥1 per week) 
Missing 
p value1 
 
 
 1098 (70.61) 
 393 (25.27) 
64 (4.12) 
 
 
    410 (71.18)   
151 (26.22) 
15 (2.60) 
   
 
 269 (73.50) 
          85 (23.22)   
12 (3.28) 
  
 
399 (69.15) 
         149 (25.82)   
29 (5.03) 
0.525 
Age (years) 
Mean (SD) 
Range 
Missing (%) 
p value2 
 
41.81 (12.60) 
17.99-66.19 
56 (3.60) 
 
39.24 (11.13) 
18.49-64.97 
19 (3.30) 
 
43.32 (11.17) 
18.79-65.96 
9 (2.46) 
 
43.20 (14.36) 
17.99-66.19 
17 (2.95) 
<0.001 
Education  
n (%) 
< 12 years 
12 years/trade certificate 
Degree/Higher Degree 
Missing 
p value1 
 
 
355 (22.83)   
613 (39.42)   
550 (35.37)   
37 (2.38)   
 
 
83 (14.41) 
  222 (38.54) 
264 (45.83) 
7 (1.22)   
 
 
73 (19.95) 
143 (39.07) 
146 (39.89) 
4 (1.09) 
 
 
192 (33.28) 
239 (41.42) 
135 (23.40) 
11 (1.91) 
<0.001 
Country of birth 
n (%) 
Australia 
Not Australia 
Missing 
p value1 
 
 
1161 (74.66)   
370 (23.79)   
24 (1.54)   
 
 
454 (78.82) 
118 (20.49) 
4 (0.69) 
 
 
279 (76.23) 
86 (23.50) 
1 (0.27) 
 
 
409 (70.88) 
162 (28.08) 
6 (1.04) 
0.009 
Marital status 
n (%) 
In a relationship 
Not in a relationship 
Missing 
p value1 
 
 
1001 (64.37)   
522 (33.57)   
      32 (2.06)   
 
 
331 (57.47) 
235 (40.80) 
10 (1.74) 
 
 
282 (77.05) 
82 (22.40) 
2 (0.55) 
 
 
373 (64.64) 
197 (34.14) 
7 (1.21) 
<0.001 
Child in household 
n (%) 
No 
 
  
 
 
433 (75.17) 
 
 
169 (46.17) 
 
 
300 (51.99) 
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Yes 
Missing 
p value1 
 928 (59.68)   
627 (40.32)   
0 (0.00) 
143 (24.83) 
0 (0.00) 
197 (53.83) 
0 (0.00) 
277 (48.01) 
0 (0.00) 
<0.001 
Area-level disadvantage 
n (%) 
Least disadvantaged 
Mid 
Most disadvantaged 
p value1 
 
 
499 (32.09) 
579 (37.23)   
477 (30.68)   
 
 
204 (35.42) 
225 (39.06) 
147 (25.52) 
 
 
113 (30.87) 
163 (44.54) 
90 (24.59) 
 
 
8 (30.16) 
180 (31.20) 
223 (38.65) 
<0.001 
Greengrocers within 0.8km 
of home 
n (%) 
No outlets 
≥1 outlet 
p value1 
 
 
 
1171 (75.31)   
         384 (24.69)   
 
 
 
419 (72.74) 
157 (27.26) 
 
 
 
275 (75.14) 
91 (24.86) 
 
 
 
449 (77.82) 
128 (22.18) 
0.136 
Greengrocers within 2km 
of home 
n (%) 
No outlets 
1-2 outlets 
≥3 outlets 
p value1 
 
 
 
329 (21.16)   
         568 (36.53)   
658 (42.32)   
 
 
 
119 (20.66) 
198 (34.38) 
259 (44.97) 
 
 
 
77 (21.04) 
127 (34.70) 
162 (44.26) 
 
 
 
124 (21.49) 
229 (39.69) 
224 (38.82) 
0.225 
Supermarkets within 
0.8km of home 
n (%) 
No outlets 
≥1 outlet 
p value1 
 
 
 
1116 (71.77)   
       439 (28.23)   
 
 
 
419 (72.74) 
157 (27.26) 
 
 
 
260 (71.04) 
106 (28.96) 
 
 
 
411 (71.23) 
166 (28.77) 
0.799 
Supermarkets within 2km 
of home 
n (%) 
No outlets 
1-2 outlets 
≥3 outlets 
p value1 
 
 
 
180 (11.58)   
        694 (44.63)   
681 (43.79)   
 
 
 
69 (11.98) 
246 (42.71) 
261 (45.31) 
 
 
 
39 (10.66) 
172 (46.99) 
155 (42.35) 
 
 
 
68 (11.79) 
259 (44.89) 
250 (43.33) 
0.769 
Fast food outlets within 
0.8km of home 
n (%) 
No outlets 
≥1 outlet 
p value1 
 
 
 
  1230 (79.10)   
       325 (20.90) 
 
 
 
441 (76.56) 
135 (23.44) 
 
 
 
290 (79.23) 
76 (20.77) 
 
 
 
470 (81.46) 
107 (18.54) 
0.124 
Fast food outlets within 
2km of home 
n (%) 
No outlets 
1-2 outlets 
≥3 outlets 
p value1 
 
 
 
245 (15.76)   
450 (28.94)   
         860 (55.31)   
 
 
 
85 (14.76) 
182 (31.60) 
309 (53.65) 
 
 
 
57 (15.57) 
93 (25.41) 
216 (59.02) 
 
 
 
97 (16.81) 
161 (27.90) 
319 (55.29) 
0.272 
* 36 (2.32%) individuals have missing employment information. 
1 p value calculated using chi-square test of association 
2 p value calculated using one-way ANOVA 
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Table 2: Unadjusted and adjusted associations between number of accessible food outlets and vegetable, fruit and fast food intake, 
considering an interaction between employment and accessibility adjusting for potential confounders* and clustering within suburbs. 
 
 
Vegetable intake 
(>2 serving of 
vegetables p/day)  
OR (95% CI) 
(N=1427) 
Fruit intake  
(>2 serving of 
fruit p/day) 
OR (95% CI) 
(N=1428) 
 
Vegetable intake 
(>2 serving of 
vegetables p/day) 
OR (95% CI) 
(N=1427) 
Fruit intake  
(>2 serving of 
fruit p/day) 
OR (95% CI) 
(N=1428) 
 
Fast food intake 
(frequent; >1 fast 
food meal 
p/week) 
OR (95% CI) 
(N=1390) 
UNADJUSTED   UNADJUSTED   UNADJUSTED  
Greengrocers 
within 0.8km of 
home 
≥1 outlet 
p value 
 
 
 
1.06 (0.83, 1.36) 
0.62 
 
 
 
0.88 (0.70, 1.10) 
0.26 
Supermarkets 
within 0.8km of 
home 
≥1 outlet 
 
 
 
1.42 (1.15, 1.77) 
<0.01 
 
 
 
0.96 (0.75, 1.24) 
0.77 
Fast food outlets 
within 0.8km of 
home 
≥1 outlet 
 
 
 
0.91 (0.70, 1.18) 
0.49 
Greengrocers 
within 2km of 
home 
1-2 outlets 
≥3 outlets 
p value 
 
 
 
1.60 (1.25, 2.05) 
1.94 (1.41, 2.67) 
<0.01 
 
 
 
1.29 (0.96,  1.72) 
1.28 (0.94, 1.74) 
0.19 
Supermarkets 
within 2km of 
home 
1-2 outlets 
≥3 outlets 
 
 
 
1.59 (1.16, 2.19) 
2.05 (1.49, 2.81) 
p<0.01 
 
 
 
1.16 (0.89, 1.51) 
1.19 (0.87, 1.64) 
0.48 
Fast food outlets 
within 2km of 
home 
1-2 outlets 
≥3 outlets 
 
 
 
0.87 (0.61, 1.24) 
0.68 (0.48, 0.98) 
0.07 
ADJUSTED1   ADJUSTED1   ADJUSTED1  
Greengrocers 
within 0.8km of 
home 
≥1 outlet 
p value  
 
Employment 
Part-time 
Not employed 
 
 
 
0.88 (0.59, 1.30) 
0.52 
 
 
1.14 (0.78, 1.65) 
0.99 (0.74, 1.32) 
 
 
 
0.88 (0.57, 1.33) 
0.54 
 
 
1.04 (0.73, 1.48) 
1.00 (0.81, 1.24) 
Supermarkets 
within 0.8km of 
home 
≥1 outlet 
 
 
Employment 
Part-time 
Not employed 
 
 
 
1.16 (0.78, 1.73) 
0.46 
 
 
1.10 (0.75, 1.63) 
0.96 (0.70, 1.32) 
 
 
 
0.78 (0.52, 1.19) 
0.25 
 
 
0.97 (0.69, 1.36) 
0.91 (0.72, 1.16) 
Fast food outlets 
within 0.8km of 
home 
≥1 outlet 
 
 
Employment 
Part-time 
Not employed 
 
 
 
1.15 (0.80, 1.65) 
0.44 
 
 
 0.99 (0.68, 1.42) 
0.96 (0.68, 1.36) 
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p value  
 
Interaction  
≥1 outlet & PT 
≥1 outlet & NE 
p value  
0.68 
 
 
1.01 (0.50, 2.04) 
1.30 (0.67, 2.53) 
0.67 
0.98 
 
 
 1.02 (0.44, 2.37) 
    0.85 (0.48, 
1.51) 
0.83 
 
 
Interaction  
≥1 outlet & PT 
≥1 outlet & NE 
0.73 
 
 
1.12 (0.50, 2.49) 
1.36 (0.80, 2.31) 
0.43 
0.76 
 
 
1.29 (0.58, 2.88) 
1.24 (0.67, 2.30) 
0.76 
 
 
Interaction  
≥1 outlet & PT 
≥1 outlet & NE 
0.98 
 
 
 0.58 (0.27, 1.26) 
    0.80 (0.44, 
1.46) 
0.39 
Greengrocers 
within 2km of 
home 
1-2 outlets 
≥3 outlets 
p value  
 
Employment 
Part-time 
Not employed 
p value  
 
Interaction  
1-2 outlets & PT 
≥3 outlets & PT 
1-2 outlets & NE 
≥3 outlets & NE 
p value  
 
 
 
1.66 (1.09, 2.51) 
1.61 (0.97, 2.66) 
0.05 
 
 
1.28 (0.66, 2.47) 
1.13 (0.70, 1.83) 
0.76 
 
 
0.72 (0.34, 1.53)   
0.99 (0.40, 2.46) 
0.90 (0.48, 1.70) 
0.87 (0.46, 1.64) 
0.85 
 
  
 
0.92 (0.60, 1.41) 
1.06 (0.66, 1.70) 
0.78 
 
 
0.86 (0.41, 1.81) 
0.71 (0.49, 1.03) 
0.18 
 
 
1.33 (0.57, 3.13) 
1.21 (0.48, 3.03) 
1.90 (1.09, 3.32) 
 1.16 (0.70, 1.92) 
0.19 
Supermarkets 
within 2km of 
home 
1-2 outlets 
≥3 outlets 
 
 
Employment 
Part-time 
Not employed 
 
 
Interaction  
1-2 outlets & PT 
≥3 outlets & PT 
1-2 outlets & NE 
≥3 outlets & NE 
 
 
 
1.55 (0.84, 2.88) 
2.27 (1.19, 4.35)
0.04
 
 
1.27 (0.58, 2.79) 
1.28 (0.60, 2.76) 
0.77 
 
 
  1.12 (0.44, 2.89) 
 0.65 (0.27, 1.59)   
0.84 (0.38, 1.87) 
0.73 (0.30, 1.73) 
0.42 
 
 
 
1.35 (0.88, 2.08) 
1.21 (0.69, 2.13) 
0.38 
 
 
1.57 (0.55, 4.50) 
1.15 (0.78, 1.69) 
0.63 
 
 
    0.68 (0.22, 
2.07)   
0.57 (0.18, 1.84) 
0.70 (0.43, 1.13) 
0.97 (0.56, 1.68) 
0.26 
Fast food outlets 
within 2km of 
home 
1-2 outlets 
≥3 outlets 
 
 
Employment 
Part-time 
Not employed 
 
 
Interaction  
1-2 outlets & PT 
≥3 outlets & PT 
1-2 outlets & NE 
≥3 outlets & NE 
 
 
1.21 (0.66, 2.21) 
1.33 (0.74, 2.38) 
0.64 
 
 
 1.44 (0.69, 2.98) 
1.81 (0.94, 3.51) 
0.21 
 
 
0.64 (0.27, 1.52) 
   0.53 (0.22, 1.24) 
   0.64 (0.28, 1.47) 
    0.35 (0.15, 
0.81) 
0.11 
1 Models adjusted for age, country of birth, marital status, child in household, education, and area-level disadvantage. 
Reported p-values were from global tests of the null hypothesis of equal effects across all levels of the covariate. 
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Table 3: Descriptive characteristics for those in employment who supplied a work 
address. 
 Women in employment and 
supplied work address 
(N=355) 
Daily vegetable intake 
n (%) 
<2 serves 
≥2 serves 
Missing 
 
 
104 (29.30) 
245 (69.01) 
6 (1.69) 
Daily fruit intake 
n (%) 
< 2 serves 
≥2 serves 
Missing 
 
 
145 (40.85) 
205 (57.75) 
5 (1.41) 
Fast Food 
n (%) 
Infrequent (<1 per week) 
Frequent (≥1 per week) 
Missing 
 
 
255 (71.83) 
92 (25.92) 
8 (2.25) 
Age (years) 
Mean (SD) 
Range 
Missing 
 
39.51 (11.02) 
18.61- 65.96 
7 (1.97) 
Education  
n (%) 
< 12 years 
12 years/trade certificate 
Degree/Higher Degree 
Missing 
 
 
54 (15.21) 
142 (40.00) 
159 (44.79) 
0 (0.00) 
Country of birth 
n (%) 
Australia 
Not Australia 
Missing 
 
 
293 (82.54) 
61 (17.18) 
1 (0.28) 
Marital status 
n (%) 
In a relationship 
Not in a relationship 
Missing 
 
 
232 (65.35) 
120 (33.80) 
3 (0.85) 
Child in household 
n (%) 
No 
Yes 
Missing 
 
 
237 (66.76) 
118 (33.24) 
0 (0.00) 
Area-level disadvantage 
n (%) 
Least disadvantaged 
Mid 
Most disadvantaged 
 
 
129 (36.34) 
153 (43.10) 
73 (20.56) 
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Greengrocers within 0.8km of home 
n (%) 
No outlets 
≥1 outlet 
 
 
266 (74.93) 
89 (25.07) 
Greengrocers within 0.8km of work 
n (%) 
No outlets 
≥1 outlet 
 
 
169 (47.61) 
186 (52.39) 
Greengrocers within 2km of home 
n (%) 
No outlets 
1-2 outlets 
≥3 outlets 
 
 
79 (22.25) 
119 (33.52) 
157 (44.23) 
Greengrocers within 2km of work 
n (%) 
No outlets 
1-2 outlets 
≥3 outlets 
 
 
45 (12.68) 
65 (18.31) 
245 (69.01) 
Supermarkets within 0.8km of home 
n (%) 
No outlets 
≥1 outlet 
 
 
254 (71.55) 
101 (28.45) 
Supermarkets within 0.8km of work 
n (%) 
No outlets 
≥1 outlet 
 
 
143 (40.28) 
212 (59.72) 
Supermarkets within 2km of home 
n (%) 
No outlets 
1-2 outlets 
≥3 outlets 
 
 
40 (11.27) 
163 (45.92) 
152 (42.82) 
Supermarkets within 2km of work 
n (%) 
No outlets 
1-2 outlets 
≥3 outlets 
 
 
31 (8.73) 
74 (20.85) 
250 (70.42) 
Fast food outlets within 0.8km of home 
n (%) 
No outlets 
≥1 outlet 
 
 
281 (79.15) 
74 (20.85) 
Fast food outlets within 0.8km of work 
n (%) 
No outlets 
≥1 outlet 
 
 
127 (35.77) 
228 (64.23) 
Fast food outlets within 2km of home 
n (%) 
No outlets 
1-2 outlets 
≥3 outlets 
 
 
55 (15.49) 
113 (31.83) 
187 (52.68) 
Fast food outlets within 2km of work 
n (%) 
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No outlets 
1-2 outlets 
≥3 outlets 
17 (4.79) 
55 (15.49) 
283 (79.72) 
 
 
24 
 
Table 4: Associations between number of accessible food outlets around home or work and vegetable, fruit and fast food intake for those 
in employment, unadjusted and adjusting for potential confounders*, taking into account clustering within suburbs. 
 
 
Vegetable intake 
(>2 serving of 
vegetables p/day)  
OR (95% CI) 
(N=340) 
Fruit intake  
(>2 serving of 
fruit p/day) 
OR (95% CI) 
(N=341) 
 
Vegetable intake 
(>2 serving of 
vegetables p/day) 
OR (95% CI) 
(N=340) 
Fruit intake  
(>2 serving of 
fruit p/day) 
OR (95% CI) 
(N=341) 
 
Fast food intake 
(frequent; >1 fast 
food meal 
p/week) 
OR (95% CI) 
(N=338) 
UNADJUSTED   UNADJUSTED   UNADJUSTED  
Greengrocers 
0.8km of home 
≥1 outlet 
p value 
 
 
1.56 (0.82, 2.99) 
0.18 
 
 
1.01 (0.63, 1.65) 
0.95 
Supermarkets 
0.8km of home 
≥1 outlet 
 
 
1.42 (0.83, 2.40) 
0.20 
 
 
0.87 (0.57, 1.32) 
0.51 
Fast food outlets 
0.8km of home 
≥1 outlet 
 
 
  1.05 (0.62, 1.78) 
0.86 
Greengrocers 
2km of home 
1-2 outlets 
≥3 outlets 
p value 
 
 
1.91 (1.09, 3.34) 
2.63 (1.52, 4.53) 
<0.01 
 
 
0.97 (0.54, 1.75) 
1.36 (0.76, 2.43) 
0.48 
Supermarkets 
2km of home 
1-2 outlets 
≥3 outlets 
 
 
2.37 (1.24, 4.51) 
2.87 (1.37, 5.99) 
<0.01 
 
 
1.53 (0.70, 3.38) 
1.16 (0.55, 2.46) 
0.40 
Fast food outlets 
2km of home 
1-2 outlets 
≥3 outlets 
 
 
1.21 (0.62, 2.38) 
1.00 (0.50, 1.98) 
0.77 
Greengrocers 
0.8km of work 
≥1 outlet 
p value 
 
 
1.15 (0.74, 1.80) 
0.53 
 
 
1.23 (0.84, 1.80) 
0.28 
Supermarkets 
0.8km of work 
≥1 outlet 
 
 
1.47 (0.95, 2.27) 
0.09 
 
 
1.53 (1.01, 2.30) 
0.04 
Fast food outlets 
0.8km of work 
≥1 outlet 
 
 
1.46 (0.85, 2.50) 
0.17 
Greengrocers 
2km of work 
1-2 outlets 
≥3 outlets 
p value 
 
 
0.83 (0.34, 2.05) 
0.96 (0.46, 2.03) 
0.89 
 
 
0.90 (0.45, 1.83) 
1.64 (0.91, 2.93) 
0.03 
Supermarkets 
2km of work 
1-2 outlets 
≥3 outlets 
 
 
1.19 (0.43, 3.32) 
1.16 (0.47, 2.83) 
0.94 
 
 
2.57 (0.98, 6.75) 
2.24 (1.03, 4.89) 
0.11 
Fast food outlets 
2km of work 
1-2 outlets 
≥3 outlets 
 
 
1.08 (0.31, 3.73) 
1.03 (0.35, 3.02) 
0.99 
ADJUSTED1   ADJUSTED1   ADJUSTED1  
Greengrocers 
0.8km of home 
 
 
 
 
Supermarkets 
0.8km of home 
 
 
 
 
Fast food outlets 
0.8km of home 
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≥1 outlet 
p value 
1.28 (0.66, 2.47) 
0.46 
0.94 (0.59, 1.50) 
0.79 
≥1 outlet 1.12 (0 .65, 1.93) 
0.68 
0.76 (0.48, 1.18) 
0.22 
≥1 outlet 1.13 (0.67, 1.91) 
0.65 
Greengrocers 
2km of home 
1-2 outlets 
≥3 outlets 
p value 
 
 
1.66 (0.82, 3.37) 
1.84 (0.89, 3.83) 
0.26 
 
 
 0.96 (0.50, 1.82) 
  1.31 (0.56, 3.03) 
0.69 
Supermarkets 
2km of home 
1-2 outlets 
≥3 outlets 
 
 
2.55 (1.12, 5.79) 
2.89 (1.10, 7.57) 
0.07 
 
 
1.55 (0.71,  3.36) 
0.98 (0.42, 2.27) 
0.21 
Fast food outlets 
2km of home 
1-2 outlets 
≥3 outlets 
 
 
1.24 (0.61, 2.52) 
1.13 (0.57, 2.23) 
0.84 
Greengrocers 
0.8km of work 
≥1 outlet 
p value 
 
 
1.32 (0.81, 2.17) 
0.27 
 
 
1.33 (0.89, 2.00) 
0.16   
Supermarkets 
0.8km of work 
≥1 outlet 
 
 
1.68 (1.03, 2.74) 
0.04 
 
 
1.64 (1.07, 2.51) 
0.02 
Fast food outlets 
0.8km of work 
≥1 outlet 
 
 
1.46 (0.77, 2.79) 
0.25 
Greengrocers 
2km of work 
1-2 outlets 
≥3 outlets 
p value 
 
 
0.82 (0.31, 2.20) 
0.95 (0.41, 2.21) 
0.90 
 
 
0.90 (0.45, 1.81) 
1.67 (0.97, 2.87) 
0.04 
Supermarkets 
2km of work 
1-2 outlets 
≥3 outlets 
 
 
1.17 (0.41, 3.35) 
1.16 (0.44, 3.08) 
0.95 
 
 
2.69 (1.05,  6.89) 
2.36 (1.13, 4.95) 
0.06 
Fast food outlets 
2km of work 
1-2 outlets 
≥3 outlets 
 
 
1.04 (0.30, 3.55) 
 1.10 (0.36, 3.41) 
0.98 
1 Models adjusted for age, country of birth, marital status, child in household, education, and area-level disadvantage. 
Reported p-values were from global tests of the null hypothesis of equal effects across all levels of the covariate. 
 
